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IV. An Account of a very uncommon Darknefs in the Stetes 

of New-?ngland, May 19, 1780. By Samuel Wil 

liams, A. M. Hollis Profefor of Mathematics and Philofo 

phy in the Univerfity at Cambridge. 

TH 

E beft method to promote the knowledge and fcience 
of nature, is to proceed by way of obfervation and ex 

periment. The general courfe, produdions, and laws of na 

ture, ihould be carefully and fteadily attended to : and when 

any new phenomena appear, all the circumftances and efleds, 

relating to them, ihould be particularly noted and colleded. 

In this way we ihall be moil likely to arrive at the knowledge 
of their caufes : or, at leaft, we (hall prepare thofe materials 

which may enable pofterity to determine, with certainty and 

precifion, on what at prefent may be but imperfedly under 

flood. 

With this view, I ihall endeavour to lay before the Society, 
as particular an account as I can colled, of the uncommon 

darknefs which took place in the ftates of New-England. 

The time of this extraordinary darknefs, was May 19, 1780. 
It came on between the hours of ten and eleven, A. M. and 

continued until the middle of the next night -, but with differ 

ent appearances at different places. As to the manner of its 

approach it feemed to appear firft of all in the S. W. The 

wind came from that quarter, and the darknefs appeared to come 

on with the clouds that came in that diredion. The degree to 

which the darknefs arofe, was different in different places. In 

moft parts of the country it was fo great, that people were un 

able to read common print?determine the time of day by their 

clocks, 
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docks or watches?dine?or manage their domeftic bufinefs, 
without the light of candles. In fome places, the darknefs 

was fo great, that perfons could not fee to read common print 
in the open air, for feveral hours together : but I believe this 

was not generally the cafe. The extent of this darkneis was 

very remarkable. Our intelligence, in this refped, is not fo 

particular 
as I could wiih : but from the accounts that have 

been received, it feems to have extended all over the New-Eng-* 
land nates. It was obferved as far eaft as Falmouth.?To the 

weft ward, we hear of its reaching to the furtheft parts of Con 

necticut, and Albany s?To the Southward, it was obServed all 

along the Sea-coafts :?and to the north, as Saras our Settle 

ments extend. It is probable it extended much beyond thefe 

limits, in fome diredions : but the exad boundaries cannot be 

afcertained by any obfervations that I have been able to colled. 

With regard to its duration, it continued in this place at leaft 

fourteen hours : but it is probable this was not exadly the fame 

in different parts of the country. The appearance and efieSls 
were Such as tended to make the profped extremely dull and 

gloomy. Candles were lighted up in the houfes.;?the birds 

having fung their evening fongs,. difappeared, and became fi 

lent ;?the fowls retired to rooft y?the cocks were crowing 
?all around, as at break of day y?ohjeds could not be diftin 

guiihed but at a very little diftance ; and every thing bore the 

appearance and gloom of night. 

Such were the general appearances or phenomena of this ex 

traordinary darknefs. I ihall now mention fuch particular ob 

servations as I have been able to colled, which were either 

tnade on this phenomenon, or feem to relate -to it. 

F ?2 With 



?j6 Xtoft?r Williams'* Account of an 

With regard to the ftate of the atmoiphere preceding t&ijr 
uncommo? darknefs, it was univerfally obferved for feveral days 

before, that the air appeared to be full of fmoke and vapour. 
The fun and the moon appeared remarkably red in their colour* 
and divefted of their brightnefs and lucid appearance ; and this 

obfeurat?on increafed as they approached nearer tp the horizon. 

This was obferved to be the cafe in almoft all parts of the New* 

England ?fates, for four or five days preceding the 19 th of May. 
The winds had been variable -, but chiefly from the S. W. and 

N. E. The thermometer from 40* to 55 
?* The barometer 

rather high for this part of America,?from 29 inches 80, to 30 
inches 50. The weather had been fair and cool for the feafon. 

As to the ftate of the atmofphere when the darknefs came on, 
it was obfervable, that the weight or gravity of it was gradu 

ally decreafing the bigger part of the day. This may be infer 

red from the obfervations that were made in this place by the 

Rev. Profeffor Wiggle/worth, and Mr. Gannett. At 12K they 
found the mercury in the barometer flood at 29 inches 70. At 

12h- 30', the mercury had fallen the ̂̂  part of an inch. At 

i*- it was at 29 inches 6y. At 3^ it was at 29 inches 65. At 

8a- 8 
' it was at 29 inches 64. I made a courfe of barometrical 

obfervatiofts fimilarto thefe, at the fame time, in a different 

part ef the ftate. I was then at Bradford, about thirty miles 

north of this place, nearly under die fame meridian, or rather a 

little to the eaft. At 6h- A. M. I found the mercury in the 

barometer 29 inches 8a. As foon as the darknefs began to ap 

pear uncommoh, I obferved the barometer again, and found 

the mercury at 29 inches.68 : this was at ioL2o'. At 10^45', 
the darknefs arofe to its greateft degree in that part of the coun 

try i and the mercury was then at 29 inches 6j. The dark 



nefs ?o^tintued in the ;fame degree f?r an hour and an half. At 
i2h- ?5', the mercury had fallen tp 29 fachcs 65 ; and in a few 

minutes after this, the darluiefs began to abate. The mercury 
remained in this ftate until evening, without any fenfible altera 

tion. At &* 30 ', it feemed to have fallen a little ; but So Small 
was the alteration/ that it was attended with Some uncertainty ? 

j(K>r could I pyeceive that it ftood any low?r at 11k- 3 o '. 

Both thefe barometers appear to be very good inftruments. 

That ufed in this place was made by Champney; : that which I 

afed wag made fey Nairne : and they may both be depended on 
as to the accuracy of their conftru&ion. It may, however, be 

proper to obferve, that the houSe where I made my observa 

tions, ftood at leaft forty or fifty feet higher thai* that in which 
the observations were made here. 

And from thefe observations it is certain, that on the day 
when the darkneSs took place, the weight or gravity of the aU 

m?iphere was gradually decreafing through the whole day.* 

The colour of pbjeds that day, was alfo worthy of remark. 

It is mentioned, in the obfervations made by the gentlemen 
here, that " the complexion of the clouds was compounded 
of a faint rpd, yellow, and brown : and that, during the dark 

nefs, objeds, which commonly appear green, were of the 

deepeft green, verging to blue ; and that thofe which appear 

white, were highly tinged with yellow." Much the fame ob 

fervation was pretty generally made. Almoft every objed ap 

peared 
to me to be tinged 

with yellow radier than with any 
other 

* Fartribcifs thermometer, at Bradford, at ?X ?. M. was at 39A At i2h. it 

ftood at 51o. At 9*. P. M. it wa* at 46 .?At Cambridge, at i*\ it was at 51 ? 

At j?t?*&?t food at ji?. 



other colour. This I found to be the cafe with every thing T 

held up to view, whether near, or remote from the eye. 
Another thing that deferves our attention is, the nature and 

appearance of the vapours that were then in the atmofphere."' 

Early in the morning, the weather was cloudy : the fun was 

but juft vifible through the clouds, and appeared of a deep red, 
as it had* for feveral days before. In moil places thunder was 

heard fev?ral times in the morning. The clouds foon began to 

rife from th?, S. W, with a gentle breeze ; and there were feve 
ral fmall ihowers before eight o'clock : and in ibipe places there 
were fhowers at other times, throughout the day. The water 

that fell was found to have an uncommon appearance, being 
thick, dark and footy. A gentleman, who was then at Ipfi 
wich, obferves, that " he found the people much furprized 
with the ftrange appearance and fmell of the rain-water which 

they had faved in tubs. Upon examining the water, I found 

(fays he) a light fcum over it, which rubbing between my 
thumb and finger, I found to be nothing but. the black afhes 
of burnt leaves : the water gave the fame ftrong footy fmell 

which we had obferved in the air." The fame appearance was 

^obferved in many other places : and it was very remarkable on 

Merrimack-River. Large quantities of fcum, or black afhes, 
%vere found floating upon the furface of the water, that day. 
In the night, the wind veered round to the N. E. and drove it 

towards the fouth fhore. When the tide fell, it lay along, the 

ihore at the width of four or five inches. This I found to be 

the cafe for five or fix miles ??-and probably it was the cafe for 

many more. I examined a confiderable quantity of this mat 

ter ; and in tafle, colour and fmell, it very plainly appeared 
to ?be. nothing more than what^the gentleman obferved at Ipfi 

wickr^* 
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wicbj*~t?to black aihes of burnt leaves, without any fulphure 
ous, or other mixtures.* 

Being apprehenfive whether there was not fome uncommon 

matter in the air that day, I put out feveral iheets of clean pa 

per in the air and rain. When they had been out four or five 

hours, I dried them by the fire. They were much Sullied, and 

became dark in their colour y and Seit as iS they had been rub 

bed with oil or greaSe. But upon burning them, there was not 

any appearance of Sulphureous or nitrous particles. 
The motion and fituation of the vapours in the atmofphere, 

was alSo worthy oS notice. In moft places it was very evident 
that the vapours were deScending Srom the higher parts of the 

atmofphere towards the furface of the earth. A gentleman, 
who was then at Pepperrell,\ mentions a very curious obferva 

tion, as to their afcent andfituation. "'About nine o'clock 

(fays he) in the morning, after a ihower, the vapours rofe from 
the fprings in the low lands, in great abundance. I took no 
tice of one large column that afeended with great rapidity, to 
a confiderable height above the higheft hills, and foon fpread 
into a large cloud ; then moved off a little to the weft ward, 

A f?cond cloud was formed in the fame manner, from the fame 

fprings, but did not afcend fo high as the firft : and a third 
was formed from the fame places, in lefs than a quarter of an 
hour after the fecond. About three quarters of an hour after 
nine o'clock, thefe clouds exhibited a very romantic appearance. 
The upper cloud appeared of a redi?) colour : the f?cond ap 

peared, 
* The fame was obferved at Concord and Dover in ?Ni>w-Ham?fiire ; ut Berwick, 

and many other places in this ftate. 

t Mr. Eames, a Tutor in the Univerfit/, 
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peared, in fome places, green ? irv?th&xt,?blue^ ahd^o?Cft, 
of an indigo colour : the third cloud appeacedralmoft white" 

One of the gentlemen who obfery?d,herer mentions acircum 

fiance of fomewhat a ungular nature.-*-?*'. While the darknefs 

continued (fays he) the clouds were in qyick moUon,interrupt 
ed, fkirted one over another ; fo as apparently, andJ fuppofe, 
really, to form a confiderable number offirata : the lower fira 
turn of an uniform height as far as vifible y?that height con 

ceived to be very fmall from the fmall extent of the vifible ho 

rizon, and from this circumftance obferved in the evening :? 

Being in the ftreet, I faw a peribn with a lighted torch, which 

occafioned a reflection of a faint red light, fimil?r toa faint Au 

rora Borealis, ata fmall height above my head. The height 
at which the refledion appeared to be made> was not more than 

from twenty to thirty'feet."?And it was generally remarked, 
that the hills might be feen at a diftance in fome diredions, 
while the intermediate ipaces were greatly obfeured and dark 

ened. 

From thefe obfervations, it feems as if the vapours, in fome 

places, 
were afeending ? in moil, defeending ; and in all, very 

near to the furface of the earth. To this we may add, that 

< during the darknefs, objeds appeared to caft a ihade in every 
diredion : and that, in many places, there were feveral appear 
ances or corrufcations in the atmofphere, not unlike theAurora 

Borealis: but I do not find that there were any uncommon ap 

*pearances of the eledric fire any where obferved that day.* 

Having 

* ;In feveral accounts it was alfo mentioned, that a number of fmall birds were 

found iuffbeated by the vapour. 
" A number were found dead in feveral of the 

i mew towns, round the houfes ; and fome flew into the houfes, as I have been told 

by eye-witneiTes." .Ey traft of a letter from Dover, h\ Ncw-f?ampfotre* 
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Having mentioned the phenomena, with fuch obfervations 

upon them, as I have been able to colled, I ihall now endea 
vour to account for the caufe of this unufual appearance. 

From the obfervations that have been mentioned, we may 
conclude with much certainty, that the atmofphere, on the 

19 th of May, was charged with an uncommon quantity of va 

pour. That this was the cafe, is evident from the large quan 

tity of fmoke and vapour that appeared in the atmofphere for 
feveral days before ; which was fo great, as to darken the fun 
and moon,and render ail objeds, at adiftance, of a dull and very 
hazy appearance. It was alfo evident, from the defcent of thofe 

large quantities of foot, or black aihes, which, through a long 
extent of country, were found mingled with the rain that fell, 
and floating on the Surface of the waters. And the caufe from 
whence the uncommon quantity of thefe vapours was derived, 
is eafily afcertained. It is well known, that in this part of 

America, it is cuftomary to make large fires in the woods, for 
the purpofe of clearing the lands in the new fettlements. This 

was the cafe this fpring, in a much greater degree than is com 

mon. In the county of York, in the weftern parts of the ftate 

of New~Hampfmre, in the weftern parts of this ftate, and in 

Vermont, uncommonly large and extenfive fires had been kept 
up. The people in the new towns had been employed in clear 

ing up their lands this way, for two or three week* before : and 
fome large and extenfive fires had raged in the woods for feve^ 
ral days before they could be extinguiihed. In addition, there 

fore, to what arifes from evaporation, and thofe exhalations 
which are confiant and natural, a much larger quantity of va 

pour arofe from thofe large and numerous fires, which extended 
all around our frontiers. As the weather had been clear* the 

G g ak 
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?ir heavyv and the winds Small and variable for feveral days ; the 

tapoursi inftead of difperfing, muft have been rifing and con 

ftantly c?lledittg in the air, until the atmofphere became highly 

charged with a? uncommon quantity of than. 

A large quantity of the vapours, thus colleded in the at* 

fia??phere, on the 19th of May, were floating near the furface 

?f the earth. Wher?foever the fpecific gravity of any vapour 
is lefe than the fpecific gravity of the air, by the laws of fluids,, 
filch a vapour will afcend in the air. Where the fpecific gra 

vity of a vapour, in the atmofphere, is greater than that of the 

?ir, Such a vapour will deScend : and where the Specific gravity 
of the vapour and air are the fame, the vapour will then beat 

reft,?-floating or Swimming in the atmofphere, without afcend 

ing or defeending. From the barometrical obfervations it ap 

pears, that the weight or gravity of the atmofphere was gradu 

ally growing lefs, from the morning of the 19th of May, until 

the evening. And hence the vapours, in moft places, were 

defeending from the higher parts of the atmofphere, towards 

the furface of the earth. From the obfervation made at Pep 

perrell, it appears, that in feme places the vapours were afcend 

ing, until they ar?fe to an height in which the air was of the 

fame Specific gravity y where they inftantly Spread, and floated 

in the atmoSph?re :?and this height was not much above the 

adjacent hills. From th?S? observations, we are lead to con 

clude, that the place where the vapours were balanced, or be 

came of the feme fpecific gravity as the air, muft have been 

very near the furface of the earth. And hence we may ob 

ferve, 
That fuch a large quantity of vapour, floating in the atmof 

phere, near the furface of the earth, might be Sufficient to pro 
duce 
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duce all the phenomena that were obforcd May 19, 178.0.-? 
Thus the dire?lion m which the darknefe came on, would be de 
termined by thediredion of the wind,; which accordingly was qb 
ferved to be from theS. W. The degree of the darknefs would 

depend on the denfity, colour, and fituation of the clouds and 

vapour ; and the manner in which they would tranftnit, reflet 
refrad, or abforb the rays of light. The extent of the dark 

nefs would be as greataslheextent of the vapour : and the du 

ration of it would continue until the gravity of the air became 

fo altered, that the vapours would change their fituation, by an 

afcent or defcenL AH which particulars will, I think, he 

found to agree very exadly with the obfervations that have been 

^mentioned. Nor does the effeB of the vapours, in darkening 
terreftrial objeds, when they lay near the furface of the earth, 

appear to have been greater than it was in darkening the 

?un and moon, when their fituation was higher in the atmof 

phere. 

Upon the wh<ole, it is evident, that the atmofphere was 

charged, in a high degree, with vapours; and that thefe vapours 
were of different denfities, and occupied different heights. By 
'this means the rays of light falling upon them, mail have fuf 

fered a variety of refradions and reflections.; and thereby be 
*tome weakened, abforbed, or fcfarrefleded, as not to fall up 
*>rc objc?s on the earth in the ufual manner. And as the dif 

-fereiit vapours were adapted by their nature, fituation, or den 

fity, to abfofb, or tranfmit, the different kind of rays, fo the 

colours of objeds would appear to be affeded by the mixture 

and prevalencjr of thofe rays that were tranfmitted through &> 
uncommon a medium. 

G g 2 In 
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In what has been laid, I have endeavoured to explain what I 

take to be the caufe of the late unufual darknefs. I would not, 

however, be underftood to affert, that there could not be any 
other caufes or circumftances which might join to produce this 

unufual appearance. Poflibly there might be caufes and cir 

cumftances of this nature, of which we have no fufpi 
cion. But as the uncommon quantity and fituation of the va 

pours in the atmofphere might be fufficient to account for 

the phenomena, it appears to me to be unneceffary to look out 

for other caufes, or to go into a particular examination of the 

various conjedures that have been advanced upon this fubjed. 
It may not be amifs to obferve, that fuch appearances, and 

from the fame caufe, have been obferved before, in this part of 

America. In the Philofophical Tranfadions, Na423, there 

is an account of a remarkable darknefs, which took place Oc 

tober 2i, 1716, O. S. It is faid, 
" The day was fo dark, 

that people were forced to light candles to eat their dinners by. 
Which could not be from any eclipfe, the folar eclipfe being 
the 4th of that month." This obfervation was made by Mr. 

Robie, a man of great ingenuity, and formerly a Tutor in the 

TJnverfity : but there is nothing faid as to the caufe, or any other 

particulars. Several perfons have informed me, that they re 

member an uncommon darknefs in the year 1732, Auguft 9, 
O. S. and which was afterwards found to be occafioned by an 
uncommon fire in Canada. It is to be wifhed, that we could 

findibmething more particular upon this fubjed. 
There was alfo a remarkable darknefs at Detroit, Odober 

19, 1762, much like that oSMay 19 ; oS which we have this 

account, by the Rev. James Stirling, Phil. Tranf. Sor 1763, 
vol. liii. p. 63. 

" 
TueSday laft, being the 19th inft. (i. e. of 

" 
Odober) 
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" 
Odober) we had almoft total darknefs for the moil of thfe 

" 
day. I got up at day break. About ten minutes after, I ob 

" ferved it got no lighter than before. The fame darknefs con 
" tinued until nine o'clock, when it cleared up a little. We 
" 

then, for the fpace of about a quarter of an hour, faw the 
" 

body of the fun, which appeared as red as blood, and more 
" than three times as large as ufual. The air, all this time, 
" which was very denfe, was of a dirty yellowifh colour. I 
" was obliged to light candles to fee to dine, at one o'clock, 
" 

notwithftanding the table was placed clofe by two large win 
u dows. About three, the darknefs became more horrible ; 
" which augmented until half pail three, when the wind breez 
" ed up from the S. W. and brought on fome drops of rain, 
" or rather fulphur, and dirt ; for it appeared more like the 
" latter than the former, both in fmell and quality. I took a 
" leaf of clean paper, and held it out in the rain, which ren 
" dered it black whenever the drops fell upon it ; but, when 
" held near the fire, turned to a yellow colour ; and when 
u 

burned, it fizzed on the paper like wet powder. During this 
" 

fhower, the air was almoft fuffoeating-with a ftrong fulphu 
" reous fmell.?It cleared up a little after the rain. 

"There were various conjedures about the caufe of fhis'na 
i tural incident. The Indians, and vulgar among the French, 
u 

faid, that the Englifi, which lately^arrivedfrom Niagara in 
" the veflel, had brought the plague with them. Others im? 
" 

gined, it might have been occafioned by the burning of the 

"woods; but I think it moil probable, that it might have 
" been occafioned by the eruption of fome volcano, or fubter 
" raneous fire, whereby the fulphureous matter may have been 
u emitted in the air, and contained therein, until, meeting with 

? foms 
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" Some watery clouds, it has fallen down together with the 
" 

ram. 

We have another account of dfis phenomena, in a letter from 
an oificer, who was then at Detroit, to a friend at Wilmington, 
in Pennjylvania. 

" The 19th of this month,? (Odober, 1762) 
" was the mo? extraordinary dark day, perhaps ever Seen in 
" the world. At nine in the morning, it was fcarce lighter 
* than at break of day, and fo continued till about twelve 
" 

o'clock,?the air being very full of Smoke, accompanied with 
" a ftrong Smell, as oS wood, ftraw, and. other combuftibles, 
" when burning. At halS an hour after one, it was So dark 
*' that we were obliged to light candles to dine by. At this 
" time it rained a little y with which fell a quantity of black 
" 

particles, like aihes, as turned every thing it fell upon black * 
" Even the river (which is twice as wide as Ckrifiiana in Penn~ 
" 
fiylvania) was covered with black froth ; which, whenfeum 

" ed off the SurSace, reSembled the lather oS Soap, with this 
" 

difference, that it was (and as black as ink) moregreafy. At 
4C feven in the evening, the air was more clear, and the diSagree 
" able Smell was now almoft gone. We have fince been in 
" 

Sormed, by people who were twenty miles Srom hence that 
" 

day, that the darkneis, rain, and Smell, was the feme with 
>" them/' 

There does not appear to have been any thing to Support the 

conjedureoSa volcano, fubterraneous fires, zn?fulpbureoiis mat-* 

?er. In all other particulars, the phenomena agree to thofe 

?that were obServed among us, and Seem to be derived Srom the 

jiame caufe. 

Felix, quipotuit rerum c?gno?ere caufas, 
At que me tus omnes et inexorabile fatum 

;$ubjecit pedibus* 
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